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background:  Poor viability of transplanted mesenchymal stem cells (MSCs) within the ischemic heart has limited their therapeutic 
potential for cardiac repair. Hypoxia and serum deprivation (H/SD) was widely used to mimick the ischemic myocardium microenvironment 
and induced MSCs apoptosis through the mitochondrial apoptotic pathway. Adiponectin (APN) is an adipocyte-secreted adipokine with 
pleiotropic actions. It has recently been proposed to participate in tissue regeneration and promote the survival of several other stem cells. 
We embarked on investigating the role of APN in the prevention of MSCs against H/SD-induced apoptosis and elucidating the potential 
mechanisms involved.
methods:  Rat bone marrow MSCs were exposed to H/SD with different concentrations (0, 0.01, 0.1, 1 ug/ml) of globular APN in a sealed 
GENbox hypoxic chamber for 6 hours. MSCs were transfected with adiponectin receptors 1 and 2 (AdipoR1 and AdipoR2) siRNAs to 
determine the major receptor type that mediated the actions of APN. For pathway studies, the cells were pre-incubated with AMP-activated 
protein kinase (AMPK) inhibitor Compound C. Apoptosis was detected by measuring Annexin V and caspase-3 activity. Mitochondrial 
dysfunction was analyzed by measuring Cytochrome C release and Bax accumulation. 
Results:  The data showed that H/SD-induced MSCs apoptosis was attenuated by globular APN in a concentration-dependent manner 
evidenced by reduced Annexin V+ cells and decreased caspase-3 activity. This protective effect of APN was mainly mediated through 
AdipoR1. Moreover, APN increased the phosphorylation of AMPK and Compound C effectively reversed the anti-apoptotic effect of APN. 
Furthermore, APN significantly decreased H/SD-induced Cytochrome C release and Bax translocation into mitochondria. The inhibition of 
the AdipoR1 or AMPK pathway partly abolished the effect of APN on mitochondrial dysfunction. 
conclusion:  These data demonstrated that globular APN prevents H/SD - induced apoptosis and mitochondrial dysfunction in MSCs via 
adipoR1 linked to the activation of downstream AMPK pathway. Our findings indicate that APN is a novel, potent survival factor for MSCs in 
the ischemic myocardium.
